Evidence for a circadian rhythm of susceptibility to retinal light damage.
This study investigated a possible circadian rhythm of light damage susceptibility in photoreceptors of both cyclic light-reared and dark-reared rats. A single exposure to intense green light was administered, beginning either in the early light period, the late light period or the dark period. In some animals exposed in the dark period, the synthetic antioxidant dimethylthiourea was administered before or after the onset of intense light exposure. Retinas were examined either immediately after exposure or after 2 weeks of recovery in darkness. Rod outer segment length and outer nuclear layer thickness measurements were used to assess light damage, along with qualitative analysis of swelling and disruption of the outer retinal layers. In all animals, retinal light damage was the most severe when intense light exposure began during the dark period. However, this severe damage was significantly reduced by pretreatment with the antioxidant. In a separate set of unexposed animals, fluctuations in plasma adrenocorticotropic hormone (ACTH) and corticosterone concentrations followed the same time course, regardless of the light regime during rearing. Our data support the notion of a circadian rhythm of light damage susceptibility that peaks in the dark period and yet can be modulated by the exogenous administration of an antioxidant.